Domain- and sequence-specific phosphorylation of vimentin induces disassembly of the filament structure.
We reported that stoichiometric phosphorylation by either cAMP-dependent protein kinase or protein kinase C induces disassembly of vimentin filaments [Inagaki, M., Nishi, Y., Nishizawa, K., Matsuyama, M., & Sato, C. (1987) Nature 328, 649-652; Inagaki, M., Gonda, Y., Matsuyama, M., Nishizawa, K., Nishi, Y., & Sato, C. (1988) J. Biol. Chem. 263, 5970-5978]. In the present work, we attempted to identify the sites of vimentin phosphorylated by each protein kinase. Sequential analysis of the purified phosphopeptides, together with the known primary sequence, revealed that Ser-8, Ser-9, Ser-20, Ser-25, Ser-33, and Ser-41 were specifically phosphorylated by protein kinase C, whereas Ser-46 was phosphorylated preferentially by cAMP-dependent protein kinase. Both kinases reacted with Ser-6, Ser-24, Ser-38, Ser-50, and Ser-65. Specific phosphorylation sites for protein kinase C are mostly located close to the amino-terminal side of arginine while those for cAMP-dependent protein kinase are located close to the carboxyl-terminal side of arginine. The phosphorylation sites exclusively occur in the amino-terminal non-alpha-helical head domain, particularly at the beta-turn region. These results provide clues to the molecular mechanisms of phosphorylation-dependent disassembly of vimentin filaments.